Background {#Sec1}
==========

Cardiometabolic diseases, including type II diabetes mellitus, cardiovascular diseases (CVD) and chronic kidney diseases, are the leading cause of death worldwide, accounting for about 30% of all deaths. This number is expected to increase in the next 15 years \[[@CR1],[@CR2]\]. Besides aging of the population, an unhealthy lifestyle significantly contributes to the risk of developing cardiometabolic diseases \[[@CR3]-[@CR5]\]. These diseases result in decreased quality of life and severe complications for individuals and increased healthcare costs for society \[[@CR6]-[@CR8]\], which makes it important to prevent or delay the onset and development of cardiometabolic diseases. Population-based prevention programs might contribute to this \[[@CR9],[@CR10]\].

Population-based prevention programs often follow a stepwise approach, including screening followed by lifestyle intervention program and/or treatment for high risk individuals \[[@CR11],[@CR12]\]. This approach is also used in the cardiometabolic prevention consultation program in Dutch primary care \[[@CR13],[@CR14]\]. The program starts with a health check, consisting of a short (online) questionnaire about current lifestyle, age and gender, to estimate the risk on cardiometabolic diseases. For individuals at high risk, the next step is a lifestyle intervention program, for example aimed at smoking cessation and physical exercise. The effectiveness of such a prevention program at population level is largely determined by the participation rate, which is in general low \[[@CR15],[@CR16]\]. According to a recently published review of Koopmans et al., there is a large variation in participation rates in health checks and lifestyle intervention programs. Median response rates of 33% were found for health checks as well as for lifestyle intervention programs \[[@CR17],[@CR18]\]. These figures demonstrate that there is ample room for improvement in participation rates. To increase these rates, it is important to know which factors influence willingness to participate.

Several studies identified factors related to participation. Participants in health checks are in general older, female, have a higher education level and are more often non-smoker compared to non-participants \[[@CR17],[@CR19],[@CR20]\]. Practical aspects that restrained from participation in health checks are already receiving medical treatment and time investment, as are personal beliefs such as fear of the outcome of the check and feeling healthy \[[@CR14],[@CR20],[@CR21]\]. Participants in lifestyle intervention programs are in general older, higher educated and have a worsened risk profile \[[@CR15],[@CR22]-[@CR24]\]. Practical restraining factors for participation in a lifestyle program are already receiving medical treatment, time investment, travel distance and costs \[[@CR15],[@CR22],[@CR25]\]. Personal beliefs, such as willingness to change lifestyle and awareness of an unhealthy lifestyle or poor health, were motivating to participate. Low risk perception and low self-efficacy were restraining for participation \[[@CR15],[@CR23],[@CR24],[@CR26]\]. Murray et al. identified formal support of care providers and conducting exercise activities in a group as most relevant social factors related to participation, which are confirmed as motivating factors in other studies \[[@CR8],[@CR27],[@CR28]\].

These results are from studies performed among high risk individuals or patients suffering from cardiometabolic diseases, especially in studies about lifestyle intervention programs. However, the target population in the prevention of cardiometabolic diseases are people without these diseases. The willing to participate in prevention programs of these people is a precondition for effective prevention. It is still unknown which (type of) factors are most related to willingness to participate. Therefore, the aim of this study is to identify factors that influence willingness to participate in health checks and lifestyle intervention programs for cardiometabolic diseases in adults without cardiometabolic diseases.

Methods {#Sec2}
=======

Study population and measurements {#Sec3}
---------------------------------

Data was collected in the Dutch Health Care Consumer Panel of NIVEL (Netherlands Institute for Health Services Research). The panel contains a dynamic population of 6,000 members aged 18 years and older \[[@CR29]\]. The members are representative for the general population in the Netherlands regarding age and gender. A questionnaire was sent to a random sample of 1,500 members. The questionnaire was developed by NIVEL and was based on existing questionnaires about participation in prevention programs. Participants already suffering from cardiometabolic diseases were excluded from analyses. Protection of the collected data was registered with the Dutch Data Protection Authority (nr. 1262949) \[[@CR29]\]. According to Dutch legislation, neither obtaining informed consent nor approval by a medical ethics committee was obligatory for this study (<http://www.ccmo.nl/en/your-research-does-it-fall-under-the-wmo>).

Outcome variables and predictors {#Sec4}
--------------------------------

The two outcome variables were willingness to participate in a health check and willingness to participate in a lifestyle intervention program. Independent variables were socio-demographic variables (age, gender, education level and marital status), risk factors for cardiometabolic diseases (smoking status, physical activity, alcohol consumption, BMI and familial history of type II diabetes mellitus and/or CVD) and motivational aspects, which were divided in practical factors such as time investment, personal beliefs about the own health and lifestyle, and social factors. Physical activity was measured as the number of days per week on which people move at least 30 minutes a day. Alcohol consumption was measured as the number of days per week on which people drink at least six glasses of alcohol a day. For both parts of the prevention program, different motivational aspects were measured. For the health check, we did not measure social aspects, since a health check is completed by the individual himself and therefore no social aspects are involved. All motivational aspects were formulated as statements with response options on a five-point Likert scale. Answering options on the statements were dichotomized because of non-normally distribution. 'Strongly disagree', 'disagree' and 'neutral' were combined into 'disagree' and 'agree' and 'strongly agree' into 'agree' for statements regarding the health check. For statements regarding the lifestyle intervention program, the answers 'not important at all', 'not important' and 'neutral' were combined into 'not important' and 'important' and 'very important' were combined into 'important'.

Statistical analyses {#Sec5}
--------------------

Univariable and multivariable logistic regression analyses were performed to identify the most important factors related to willingness to participate. Analyses were performed separately for participation in a health check and for participation in a lifestyle intervention program. Variables with a p-value \< 0.15 in the univariable analyses were included in the multivariable model. Next, backward logistic regression analyses were applied to remove variables from the multivariable model (p-value \> 0.05). Potential collinearity (ρ ≥ 0.5) between the independent variables eligible for the multivariable model was tested before creating the multivariable model. In case of collinearity, the variable with the lowest p-value was added to the model. All statistical analyses were performed using Stata 12.

Results {#Sec6}
=======

Of the 1,500 invited panel members, 943 returned the questionnaire (response rate 63%). 172 respondents were excluded because they already suffered from a cardiometabolic disease (Figure [1](#Fig1){ref-type="fig"}). Socio-demographic and lifestyle characteristics are presented in Table [1](#Tab1){ref-type="table"}.Figure 1**Number of respondents eligible for the statistical analyses.**Table 1**Baseline characteristicsN = 771**Age (year) (mean ± SD)53 (16)Gender    Female60%Education level^a^    Low13%    Middle56%    High31%Marital status^a^    Married / registered partnership74%    Divorced6%    Widow(er)4%    Never married16%Smoking status^a^    Currently smoking17%Physical activity: comply with Dutch Standard of Healthy Exercising^a,\ b^    No60%Alcohol consumption: ≥ 6 glasses per day^a^    \>1 time per week5%BMI (kg/m^2^)^a^ (mean ± SD)25.8 (4.6)    Overweight: BMI 25.0-30.0 kg/m^2^37%    Obese: BMI ≥ 30.0 kg/m^2^12%Familial history of cardiovascular diseases^a^24%Familial history of type II diabetes mellitus^a^19%^a^No complete number due to missing values.^b^Dutch Standard of Healthy Exercising: ≥ 30 minutes of moderate intensive exercising on ≥ 5 days per week.

Participation in health check {#Sec7}
-----------------------------

Of the respondents, 56% had a positive intention to participate in a health check. In the final multivariable model, seven factors were associated with willingness to participate in health checks (Table [2](#Tab2){ref-type="table"}). Participants aged 65 years and older were more willing to participate compared to the age category 19--38 years (OR = 1.9). Agreeing with the statements 'Important to know whether I have a high risk', 'I want to become aware of healthy lifestyle' and 'Due to the check, I have higher chance on aging healthy' was associated with a positive intention to participate (OR = 4.6, OR = 2.9 and OR = 2.1, respectively). Agreeing with the statements 'No time to participate', 'It makes me unnecessarily worried' and 'Feeling healthy, I don't expect any diseases' was associated with a decreased willingness to participate (OR = 0.3, OR = 0.3 and OR = 0.7, respectively). Based on the multivariable model, agreeing with all motivating factors and disagreeing with all restraining factors will result in a positive intention to participate of 80 to 90% in all age categories.Table 2**Predictors of a positive intention to participate in a health checkUnivariableMultivariableOR95% CIPOR95% CIP**Age19-381.01.039-550.90.6-1.4.680.90.5-1.5.6156-651.30.9-2.0.191.40.8-2.3.24\>651.61.1-2.5.031.91.1-3.3.02GenderFemale1.00.8-1.4.95Education levelLow1.0Middle1.10.6-1.8.78High0.90.5-1.5.57Marital statusWidow(er)1.0Divorced1.40.5-3.7.49Never married1.60.8-3.4.23Married / partnership1.10.5-2.4.90Smoking statusCurrently smoking0.70.5-1.0.03Physical activity: ≥ 30 min/day≥5 days a week1.0\<5 days a week1.10.9-1.5.38Alcohol cons.^a^: ≥ 6 glasses/day≤1 time a week1.0\>1 time a week1.00.5-1.9.97Body Mass Index (kg/m^2^)\<25.01.025.0 - 30.01.10.8-1.5.74≥30.01.00.6-1.5.85Fam. hist. of type II DM / CVD^b^Yes1.20.9-1.6.23*Agree with following statements* ^c^Practical factorsNo time to participate0.20.1-0.6.0010.30.1-1.0.04Participation if the insurance pays the check0.70.5-0.9.01Personal beliefsIt makes me unnecessarily worried0.20.1-0.3\<.0010.30.1-0.4\<.001Don't want to give (the risk of) diseases any thoughts^d^0.30.2-0.4\<.001Don't want to take medication due to the check0.40.3-0.5\<.001Don't want to face social consequences of bad outcome0.60.4-0.9.003Don't want to adjust lifestyle due to the check0.60.3-1.1.09Feeling healthy, I don't expect any diseases0.80.6-1.0.090.70.5-1.0.04Important to know how to reduce risk^d^8.75.0-15.2\<.001Important to know whether I have a high risk7.45.1-10.6\<.0014.63.0-7.2\<.001Better to prevent than to cure6.73.2-13.9\<.001I want to become aware of healthy lifestyle6.04.3-8.4\<.0012.92.0-4.4\<.001Important to know whether I have a disease^d^5.43.9-7.5\<.001Due to the check I have higher chance on aging healthy4.13.0-5.5\<.0012.11.4-3.0\<.001^a^Alcohol consumption.^b^Familial history of type II diabetes mellitus and/or cardiovascular diseases.^c^Reference category: disagree.^d^Not included into the multivariable model because of collinearity (ρ ≥ 0.5).

Participation in lifestyle intervention program {#Sec8}
-----------------------------------------------

In total, 47% had a positive intention to participate in a lifestyle intervention program. In the final multivariable model, five factors were associated with willingness to participate in a lifestyle program (Table [3](#Tab3){ref-type="table"}). Up to the age of 65 years, a higher age was associated with a higher willingness to participate. A total program duration of six to twelve months increased willingness to participate the most (OR = 9.0). Considering the statements 'Programs goal is oriented towards preventing relapse', 'My general practitioner is informed about my results' and 'Program is given to a group' as important, was associated with an increased willingness to participate (OR = 3.3, OR = 2.6 and OR = 2.0, respectively). Based on the multivariable model, considering all motivating factors as important and using the most optimal program duration, will result in a positive intention to participate of 55 to 80% with the highest percentage in the age category 56 to 65 years.Table 3**Predictors of a positive intention to participate in a lifestyle intervention programUnivariableMultivariableOR95% CIPOR95% CIP**Age19-381.01.039-551.30.8-1.9.252.21.1-4.1.0256-652.21.4-3.3\<.0013.21.8-5.9\<.001\>651.20.8-1.8.421.60.9-2.9.10GenderFemale1.20.9-1.7.17Education levelLow1.0Middle1.60.9-2.7.11High1.60.9-2.9.12Marital statusWidow(er)1.0Divorced2.41.0-6.0.06Never married1.20.6-2.5.65Married / partnership1.20.8-1.8.37SmokingCurrently smoking0.60.4-0.9.01Physical activity: ≥ 30 min/day≥5 days a week1.0\<5 days a week0.90.7-1.2.41Alcohol cons.^a^: ≥ 6 glasses/day≤1 time a week1.0\>1 time a week0.60.3-1.2.14Body Mass Index (kg/m^2^)\<25.01.025.0 - 30.00.90.6-1.2.33≥30.00.90.6-1.4.62Fam. hist. of type II DM / CVD^b^Yes1.10.8-1.5.48*Importance of topics for decision to participate lifestyle intervention program* ^c^Practical factorsMaximal program durationNo participation anyway1.01.03 months3.42.0-5.8\<.0012.51.2-5.0.016 - 12 months10.76.5-17.6\<.0019.04.6-17.5\<.001As long as necessary4.82.8-8.2\<.0013.21.6-6.3.001Health insurance pays the program0.80.6-1.1.18Course is conducted by internet0.90.7-1.2.48Information and instructions are provided on paper2.31.7-3.2\<.001Program is given in the neighborhood1.81.2-2.6.01I can perform the program wherever I want1.20.9-1.6.27Personal beliefsPrograms goal is oriented towards preventing relapse4.62.8-7.4\<.0013.31.5-6.9.002Participation helps me to avoid taking medication3.02.0-4.4\<.001Program is focused on setting goals3.02.1-4.3\<.001Program is focused on having fun1.41.0-1.9.03Social factorsMy general practitioner is informed about my results3.02.1-4.2\<.0012.61.6-4.4\<.001Program is given to a group2.31.6-3.4\<.0012.01.1-3.5.02My partner is allowed to participate as well2.01.5-2.7\<.001Program is given to me individually by the care provider1.20.9-1.6.26^a^Alcohol consumption.^b^Familial history of type II diabetes mellitus and/or cardiovascular diseases.^c^Reference category: not important.

Discussion {#Sec9}
==========

Willingness to participate in prevention programs, consisting of a health check and a lifestyle intervention program, was explored in this study. In total, 56% of the participants were willing to participate in a health check. Factors most related to willingness to participate in health checks were age, personal beliefs and having no time to participate. 47% of the participants were willing to participate in a lifestyle intervention program if they turned out to be a person with a high risk for cardiometabolic diseases. Factors most related to willingness to participate were age, program duration and social factors.

This study was aimed at identifying the most relevant factors in participation in prevention programs in people without cardiometabolic disease. Previous studies about participation included patients (at risk for) cardiometabolic diseases and focused on a limited number of factors related to willingness to participate. For the health check, fear of the outcome of the test restrained from participation \[[@CR21]\]. For the lifestyle intervention program, mainly social factors motivated to participate \[[@CR8],[@CR28]\], while time investment was a barrier \[[@CR15],[@CR23]\]. These motivational aspects were also found as predictors of willingness to participate in prevention programs in our study. Besides the time investment, more practical factors were identified as barriers for participation in lifestyle programs in studies among individuals already suffering from cardiometabolic diseases \[[@CR15],[@CR25]\]. In our study, these factors were not found as predictors of willingness to participate, which could be explained by the fact that willingness to participate is not equivalent to real participation. Previous studies also found an association between socio-economic status and willingness to participate in both the health check and lifestyle intervention program \[[@CR15],[@CR17]\]. However, we did not found this association. Motivational aspects outweighed all socio-demographic variables, except age, in our backward regression model.

Strengths and limitations {#Sec10}
-------------------------

Studies about identifying factors that influence willingness to participate in both steps of a population-based prevention program are scarce. To our knowledge, this is the first study that tested the influence of socio-demographic factors, risk factors and three different types of motivational aspects on willingness to participate together in one statistical model.

This study was limited by the amount of missing data, especially concerning education level, marital status and perceived general health. Perceived general health was omitted from the analyses, because this was incorporated in the statements. Omitting marital status and education level from the analyses did not influence the results, since the same multivariable model emerged with and without the use of these factors.

Secondly, mean age and sex distribution in our study slightly differed from the Dutch population. In 2013, 51% of the Dutch population was female and the mean age of the adult population was about 49 years old \[[@CR30]\]. In our study, 60% of the participants were female and mean age was 53 years. It is unclear to what extent these differences have influenced our results.

A third limitation is that low risk individuals were incorporated in the analysis of willingness to participate in a lifestyle intervention program, which is meant for high risk individuals. However, the subject of our study was willingness to participate if someone would be eligible for participation in such a program, which is hypothetical because respondents were not told they had a low or high risk of developing cardiometabolic diseases. Therefore, motives and barriers for participation in a lifestyle intervention program were identified for all respondents.

Finally, increasing willingness to participate does not necessarily mean that participation rates will increase or that sustainable participation is guaranteed. However, willingness precedes actual participation, so insight in factors related to willingness to participate gives direction to influencing actual participation in a positive way.

Implications {#Sec11}
------------

Of the participants in our study, 56% and 47% were willing to participate in a health check and a lifestyle intervention program, respectively. By removing barriers to participate, willingness to participate could be increased to 80 to 90%, particularly in the age category 39--65 year, which is the target population for many prevention programs for cardiometabolic diseases.

Barriers for participation in a health check were mainly part of personal beliefs. Providing tailored persuasive information might change personal beliefs, such as feelings of worry and anxiety for knowing the actual risk for cardiometabolic diseases. This could increase willingness to participate. However, providing tailored information is a time-consuming and intensive process. Costs versus benefits of tailoring should be weighted out.

Willingness to participate in a lifestyle intervention program mainly depended on social factors. Informing the general practitioner about results, so that he can discuss these with the individual, and conducting the course in a group are relatively easy to implement.

Conclusions {#Sec12}
===========

About half of the adults without cardiometabolic diseases was willing to participate in either a health check or a lifestyle intervention program to prevent or postpone cardiometabolic diseases, so there is ample room for improvement. Personal beliefs were most strongly related to willingness to participate in a health check, whereas social factors contributed mostly to willingness to participate in a lifestyle intervention program. These findings may form the starting point for increasing participation rates of preventive programs.

**Competing interests**

The authors declare that they have no competing interests.

**Authors' contributions**

MMR drafted the questionnaire and collected the data. JP performed the statistical analysis and drafted the manuscript. JCK participated in the design and coordination of the study. MMJN conceived of the study and participated in its design and helped to draft the manuscript. All authors read and approved the final manuscript.
